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The diameter of a — is 2 line as BC, which © 
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p * s uſe of or e on them in the 
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| Place the ere 508 ur ſemicircle i in the angu- 
lar point A, and cauſe erte to be ſet up near B 
and C, ſo far off the edges, as your inſtrument at 
A ſtands; then turn the inſtrument about till 
thro' the fixed fight you-ſce the mark at B; there 
ſcrew it faſt : next turn the moveable index till 
the ſights thereof you ſee the mark at C, 

then ſe what - Fa 2 — limb is cut by the 
index; which let be Wr "__ is the ang 
2 45 degrees. : 


To take ihe fame angie Ey the circim 2 0 


- "Place y your inſtrument, as before,” at El witty 


ſouth end of the needle, hic let be the 5 5th; 
do the fame. to 2 b dead 85 T0 * oY 88 


* be 10: the Wann er had 
than 180 s, you muſt then have ſubti racted 
it out of 360, * Tt MORI INE haye * 


au AIDS... 
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- This loft Snfbrumen f 3 wholly. upon tho 
ddl for taking of angles, which often proves er- 


xoneous; the needle yearly of itſelf varying from the 


true north, if there be no iron mines in the 


5 or other rity” to draw it. -aſide, which in 


mountainous. lands. are often found: it is thetefare 
the beſt way for the ſurveyor, where he poflibly 


| can, to take his angles without the help of the 
needle, as is before ſhewed by the ee But 


in all lands it cannot be done; but we muſt ſome- 


times make uſe of the needle, and not without F 


exceeding) 2 trouble, as in the thick woods of 
b Famaica, Caro arolina, &c. It is good, therefore; to 
ave ſuch an inſtrument as a fire with 


- which. an angle in the field may be ke either 


vith or without the needle, 'and there is no better 
inſtrument that I know of, for the ſurveyor's uſe, - 
yet. made public; therefore, as T have before 
w by the ſemicircle. to take an 
angle wit ont the BEI 2 DN the N 1 1 1 
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re i over the, fower-di-tuge 
the index, about till through the 


kebas 3 you he themark at B; and note what degree 2 
s ae ne, Which leg Bbe the 4oth; move ag 
. the maxk at C, and note the degter 
cut, ues, 1 37 Se the Jeſs from the greater, 


: is A. | ? angle. 
4 * * 
5 7 
„„ 
; 4 * 
r © e 4 #23 


* 
% # 


os hs Shes ee ee Ren Rn ne 


Gs 4 


* 


4 


the circumferentor) remains 4 degrees Tor ih 
angle. Note, if you turn the oiwer -de-luce | to⸗ 


four quadrants, each containing go degrees, begin- 
ning at the north and ſouth point, 
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ov Turn the hole inſtrument; aro NE the fixe d 
Gghts you ſee the mark at B; then obſerve what de 
gree upon the 8 is cut oy the needle; which, for 
example, ſuppoſe the 315th Turn alſo the inftru- 
ment, till through the” ſame Gghts you eſpy C, and 
note the degree upon . the card then, cut by. the 
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1 . * 


* . FE 5+ * * 


8. 


nseedle, which ſuppoſe 270; ſubtract the leſs 


from the greater, (a as before, i in the working by 


you muſt look. at the north el 


Se 1 11 8 an 


wards the mark, 

of the necale for your degrees. 
Beſides the diviſion of the card of the ſemicircle 

into 360 equal parts or degrees, it is alſodivided into 


d proceed 
both ways till they « end in go degree at 655 eaſt a 
weſt 5 5 thoſe points are marked contraty, v. 
Eaſt with a W, and Weſt with an E; becauſe When 
ou turn your inſtrument to the caſtward, the end 
E the needle will hang upon the weſt fide „Je. 
If by this way of diviſion of the card, you ould 


take the aforeſaid angle, direct the inſtrument ſo, 


C, and the north end of the needle 
893 ; ſubtract the one from the other, and 'thers 


{the fower=de-luce from you) "till through the fixed 
fights, you eſpy the mark at Bz then ſee what de. 
grees are cut by the north eng of che needle; which 
let be N. E. 44 ; next dire the inſtrument to 
needle will eut NE. 


will remain 45 degrees for the ang le. 5 W299. 
But if at the firſt ſight the neſs find high over 


N. E. 55 and at the {cond 8. E. * then take 55 
” _ rom 


o Infirum, nen 


from 90, remain * 7 80 from 99, 1 
103 . added to 35, makes 459 the quantity 85 2 
of the angle: moreover if at the firſt. ſight the 1 
north end of the needle had pointed to N. W. 22, = 
and at the ſecond N. E. 23, theſe two muſt have  — + 
been added together, and: they would have nate 


45; the angle as before. 14 
Note, if you had turned the fouth-part of * | 
inſtrument to the marks, then you muſt „„ 
10 to the ſouth-end of your needle. © © 1 
Although 1 have been ſo long ſhewing yon | 


how to take an angle by the needle, yet when we 
come to ſurvey land by the needle, as you ſhall | 
ſee farther on, 'we need take but half the pains; 
for we take not the quantity of the angle included 
by two lines, but the quantity of the. angle each 
line makes with the meridian; then drawing me- 
ridian lines upon paper, which repreſent the 
| needle of the inſtrument, by the help of a protrac- 
tor, which repreſents the items we — 4 
1a down the lines and an = in MY proportiohs - 
as there are in the field. 
This way of dividing the Land into * quarters 
each 3 55 go degrees, is in my opinion for any work 
the beſt; but there is a greater uſe yet to be made of | 
it, RIGA hereafter beſhewedinits properplace. . | 


| e the Field- Boot. 
260 "Ya muſt always have in readineſs in the feld 
a little bock, in which fairly to inſert your an les Lg | 
and lines; which book you may divide by lines | 
into columns, as you ſhall think convenient in 
| your practice; leaving always a large column o 
the right. hand, to put down what remarkable 
things you meet with in your way, as ponds, 
; brooks, Talls;rroee, or FARE like. : TR for * | 1 | ES” 
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B, and the needle had then cut gr 5 ; in the place 
of 45, you mult have put down 315. If you ſur- 
- vey by Mr. Norwood's way, there muſt be four 
6 1 for the — W. N. and 
ou may alſo make two columns more, 
Epen gate for off-ſets, to the right and left. 
Laſtly. you may chuſe whether you will have 
„ eee if ven cun write ſtrait, and in 
„ eee gures directly one under another. 
| this I leave you chieflyto your own fancy; for! 
believe there are ſcarce twoſurveyorsi in England, that 
ave nen method for der La 
=. Of the far. 
A Having by the inſtrument bebere — of, 
FR ese the angles and lines in the Reld; the 
We. © - next ting to be done, is to hy down the fame 
= - 9 upon paper; for which uſe the ſeale ſerves. 
= There are ſeveral ſorts of ſales, both large and 
mall, CF as bags A ee lh them: 
but all do prin r eee 
forts of fe: As rſt is of equal parts, for the 
Vin down chains and links; the — a line 
5 ords, for laying down or meaſuring a 
I cannot better explain the ſeale to you, than by 
* g the figure of ſuch a one as is-commorily 
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lines numbered at top with 11, 22. 16, 
c. are lines of equal parts, containing 11, 12, or 
ts to an inch, Hoot, y. | , Se. If now 
of 11 to an ine lay down 
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„ fame: extent 
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5 Da Aline at bei" As AB vakes WEIL oe 3 
x PE ne, your compalſſes at the beginning: of the line 
of chords, ſee that the other fall juſt upon 6 nN 
degrees: with that extent l. ſet one. foot in A, and 
deſcribe the arch CD. Then tale fm pour line eg, 
chords 45 degrees, | ne foot in D, makea - 
mark up 5 the arch at C, through whichdraw the 
line AE: ſo ſhall the angle-EAB be 45 | 
If dy the line of chords you would. 2.3 a "line 
adicular to a given one, it is no more than | 
to make anjangle that ſhall contain go degrees: 3 | 
be reaſpn why you are to take 60 from th 
oy erer chords to make your arch by, is, bec 
60 degrees is the ſemi-diameter 
2 the, wy circumference i is 5 0 into 3 
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1 as "ARC; 4i vide the arch thereof, vis. 
A, into 9e e equal parts; which: you may do h 
| 2 N :  dividing'it firſt into three equal parts, and every 
= of thoſe diviſions into ins Dane parts more, and 
_— every of che laſt viſions into ten equal parts. 
E. wuniceondly It ani” 1 e erer BC-:1 
1 e length, as tob Di iThen ſetting 
one foot of your compaſſes in CH get l -other 
fall on 90, and deſcribe the arch goj; go. 80 
” "likewiſe 80, 80; 70, 70, Sc. then Weill "CD. be 
1 3 line of chords, and theſe arches cutting it in 
wy unequal parts, conſtitute eme, diviſions 
== * as yo may ſee by the figure: IN 
jf you pleaſe, draw lines paralleluto D, as I 
* have done here for the better ſingyihing * 
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| The 8 is an inftruch t 1 "which, 
with more caſe and expedition, ybu may lay down 
an angle, than you can by the line, of chords: 
al whengyow have ſurveyed: by the needle, by 
Ping the "diameter of the. protthcter upon a me- 
| deen ne made upon your paper, ou may rea- 
dily with a needle upon the arch of the protrac- 
the true fituatian of any, line from the 
ih, Without ſcratching. the paper, as . 
1 you. uſe the line of cl 2 * is gra- 
£1 . like the braſs. limb « 
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For the uſe of the protractor, your have 44 
a fine ſewing needle, put into a ſmall halle a £59 
wood, or ivory, or the like, which is to put 2 „ 
through the center of the protractor, to any point 
a ſligned upon. the paper. that Fre eee, "ok 
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le of 30 degrees, draw the line Ag, then 

protfactor, and parting « needle through 
point thereaf, place the ne 1 — 
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the end of the line at A, move the protrat rt 
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Dmit ABCDEF to repreſent a field, of whic 


+ & you are to take the plot: Furſt, ſet your 
' ſemicircle upon the ſtaff at any convenient place 

hereof, as at o, and cauſe marks to be ſet up n 
every angle: direct your inſtrument, ver- de. 
luce being from you, to any one angle: as for exam - 
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angles, putting down in 
10 degrees, at D 185: 


5 the index will g0 off the braſs limb, and the other 
end will come on; you muſt therefore look for 
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72 Diver. Ways to take the Plots 0 Fields. 
the moveable index about (the ſemi-circle remain- 


ing immoveable) till through the fights thereof 


you eſpy the mark at B. See what degrees on 


the braſs limb are cut by the index, which ſup- 


pole 80; write that down in your field-book-; ſo 
turn the index round to every one of the other 
your field- book what 
degrees the index points to. As for example at 
but at D, the end of 


What degrees the e cuts in the innermoſt 


.cifcle of the limb at the, points E and EF; . 
260 and 315 degrees reſpectively. 
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from © to B, 10 chains oo. All which ſet down 
in order in your field-bopk, as you ſee done above * 
and then have you got what is neceſſary to be en 7 
in that field towards meaſuring of-it. Your next 
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Rom your ſcale with y | di- 
tance meaſured, viz. from G to A, 8 ce 70 


of the line, which may repreſent the place where 
the inſtrument ſtood, with the other make a mark 
upon the line as at A, ſo ſhall A be the firſt * 8 
N © the place where the inſtrument ſtood. 


enter hereof exactly upon O, and the diameter 


and with Four protracting pen make à mi 
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the protractor lying upwards; there hold it faſt, 


the paper againſt 80 deg. 107 deg. &c. as you nnd 


that exceed 180, you muſt turn the protractor 
downward, keeping ſtill the center upon ©, an 
placing again the diameter upon 4A. Mark out 

by the innermoſt cirele of diviſions the reſt of tt 
obſetvations 185, 260, 315. Then "ISA S 


Thirdly, Take with your cempaſſes e gd to 
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the: Wann eee to the needle, 
which is the beft way: but that I may not leave 


thing belonging do of. ins. 
OT bald ſhew how to the 
fſune with the hel "the nectſc=worwape Fand-- 


firſt with the'needle and limb together. 
Fir the inſtrument as before; m G, making the | 
north point of the needle han g directly over the 
lower -de-tuce of the card; there fetew faſt the me 
ſtrument. Then turn the index to all the angles, 
noting down what degrees are cut thereby at every 
angle, as at A ſuppoſe 25, at B 10g, at C 1323 
ſo of the reſt round the field. And when you 
have meaſured the diſtances, and are come to pro- 
traction, you muſt firſt draw a line croſs * 
per, calling it à north and ſouth line, 1 te 
- preſents the meridian line of the inſtrument. Then 
applying the protractor to that line, mark round 
: 8 degrees as they were obſerved, viz, 25, 105, 
132, Sc, and having boy) off the diſtances, and 
drawn the outward lines agreeable to what you 
were taught at the 3 of the chapter, you 
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ſeribed. 4 A 
e perform this "# the 4 only is in T 
| mantier the ſame as the former: for inſtead of 
turning the index abont the limb, and obſerving 
what degrees are cut thereby; Here you muſt tura 
the whole inſtrument about, and note at every 
angle what degrees upon the card. the needle 
hangs over; which ſet down and protract as be- 
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fiom che north caftwands 10, 20, 30, Sc. id 30% 
Far others e 1 


13? 


8 * 
ry *- Ber 


OT Of 475% Ft, 


Fe. r 5 * f F ; ry 


5 


JT i ; 4 7 p : 
war 


Ki i rey 
TOLL 


1 JED : 3 a 


* 


vg 7 O ; * 
* * N FY 


— 


"1 # X 1 2 
45. * * „ 


© north po in See Gents 50m till throuph the 
5 ae 7 on call chem tbe ae ghts 


at G. 

done, move pts 1 Ty — pots > = 
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make faſt the inſtrument, and moving the inden 5 
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Let DbEFOHIKLMNoc de a geld, ia 
which from no one place thereof all the angles 
may be ſeen ; chooſe therefore two places or your 
ſtations, as A and B; and ſetting the ſemicircle 

in A, direct the diameter to the ſecond tation B; 

there making the inſtrument faſt, with' the index 

take all the angles at that end of the field, as 

CDEFGHIK, and meaſure the diſtance be- 


-  - tween your inſtrument and each angle ; meaſure 
 - _  alfo the diſtance between the two ſtations 33 
1 and — 


Secondly, Remove your inſtrument to the ſe- 

cond ſtation at B; and having made it faſt; fo as 
that through the back- ſights you may ſee the 
flirſt ſtation A, take the angle X that end of the 
field. as NOCKLMN, and meaſure their diſ- 
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upon A, you have done the work true; if not 
| you. have erred: between the points of inter- 

=. ſection. draw ſtrait * CS, which- 4104 

1 E of che field, 51 BE, ons ch DE, 5 
| 2 * ; 


| 8 3 2 $i ; 3 : 4 4 : 25 ; $55 » 24.5 3 2 3 15 | . 


. take the the of he e 55 3 
_ 5 ana taking - e 


- Be as 5 . t, 
till . BT the. hen BAD, gn 
BAE, viz. 65, 76, and 124 degrees; then leav- 
ing a good mark at A, which may be ſeen all 
' - round the ficld, go to B, meaſuring as s you go 
[+  the-diſtance from * to B, Which is the only line 
3 you need meaſure; and planting your le 
— B, direct the ſouth part ther toward A, un- 
through: the back fixed ſights you ſee th 
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of your: protractor upon 1 5 
the line AB, with the north end, r 
es towards B, on the outfit of 
make a mark againſt. 146 degrees, 


, angle and firſt diſtance. ©... + 4 
1 2. Fhees the center of th .protractor up 
turn it about till 76 de 
there hold it faſt, and again the 
diameter make a mark, N whe draw a ine, 
_ and ſet off the diſtance BC, 1 5, ON. Foray not 

* 3: Apply che center of the pr 
 ſeihichtele; thereof | outward; tbecay 
the field-book it is an outward ang 


EE 5; \ 
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e to D, als: 
8a wnrees pron lie upon the line CD; 
then ming a mark at the end of the diameter, 
or o dr. through that mark * eras ſet 
off 20 chains, 60 links for DE. Raw, 
5. Move the protractor to E, and a 8 
wollte Upon: he line ED. Then at Fre — of the 
protractor make a mark as before, and ſetting off . L 
Ty the diſtance 18 chains, 85 links, draw. the line EF. /7-- & 
6. Lay the center of the protractor upon F; an 
making 137 degr. lie upon the line E F; => 
the end of the diameter make a mark, throu 
which draw the line FG, which will interſect | 
line A as at G: fo you have a true copy. of the 
field or wood. But you may, if you think fit tio 
prove your work, ſet off the Aae from F to 
83 and at G apply your protractor, making 11oò0 
thereof to lie upon the line FG. Ten ik 5 A 
.the end of the diameter point directly to A, and © 6. 41 
"the: diſtance be c go chains, 28 links, you "may. be. . 
ſure you have done your work true. 5 
Whereas I bid you put the north ad d wn. EY 
] ſuument and of the protractor towards B, it was 
chiefly to ſhew you the variety of working by: one 
inſtrument; for in the figufe before this, I 
rected you to do i it the contrary way ; and in hs * 
figure, if you had turned the fouth end of the i in 
ſtrument to G, and with the index had taken B. 
and ſo of the Veſt? the work would have been the 
ſame ; remembering ſtill to uſe the protractor te 
ſame way as you did your delten e in the field. 
- © Alſo if you had been to have furyeyed this field 
5 or Wood by the: help of the needle ;- after you had 
r W e the ſemicircle at Fs and poſed i, ſas is . 
5 3 e 
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iT > fold ve camel he inde: 


N l Grad: lnb bad Een been eut thereby, 
which, for example, ſuppoſe 20. Then moving 
your inſtrument to B, mate the needle hang over 
he: eee d lee and turn the index to C, and 

I agrees ate chere cut: 80 de by 

JET A ce ren of the angles.” « «lung n —.— come 


| paper, 
breach of os 3 — ory 
which ſhall be meridian lines, marking. one of 
hens at one end N. for the north, and at the 
ther 8. for ſouth. ' This done chooſe any place 
Which you ſhall think moſt convenient upon one 
_ of the meridian lines for your firſt angular paint, 
as at A; and laying the — of N of 
Tor upon that line, againſt 20 degr © un. *Þ 
— which draw a line, and e fer of 'Y 
the diſtance from A to B. 
In like manner eesti other oak ad 
1 at every angle laying your protractor parallel 
to a north and ſouth line; Which vou may do by che 
1 „ e the a , en e NE. 
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? 7 the ſum of all the. angles, then you bart > wrought | 


"for multiply 180. by,5. and the xodu 


5 -angle and/if al Nee } angles, you muſt wont 
* 5 t if one or more be, amal angie, 


vou muſt ſubtract thera out of 180 degri um add 
the rernainder only to the reſ 
when you — 180 by a ſum whe ay 2 than 
the number of your angles, you, are not to ne- 
5 angles 28 the number. Thus, 
Ain examples, I one -outward angle, 
vir C aoOg the quantity-of which. if it had been 
taken, would have been but 155 degr. That taken 
rom 180 degr. there remains 25 Which I add 
% the other angles, and they make in a p20. 
«Now becauſe C Was an outward angle, I take n-ẽͤs 
notice of it, but ſee how many * 5 angles I 
have, and I find 6; a number leis by two than 6, 
is 4: by which TI multiply 180, and the product 
is 720, l $5. Mug the work is LO ; 
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you cannot go into the Bbedge 29%; 105 and al 4 15 9 
8 cafes. bow to take Je? . 


11 is imp fible Gr you, when yours ies | 

to meaſute, to go on tlie top of the hadge itſelf; but 
if you go parallel thereto, either within or without, 
nden eee er the ſame length as 
N our hedge, your: work —_— 
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ment than o; let bias that: goes. to ſet 
up your mark at B, take before he goes the diſ- 
tance A o, which he may do readily with a wand 
or rod ; and at B let him ſet off the ſame diſtance 
again, as to +, where let the mark be placed for 


Vo our obſervation; and when the chain bears, mea- | 
ſure the diſtance 0+; be ſure they have reſpet 

5 to the hedge AB, ſo as that they make ©+ NN 

= to AB, or of the ſame length. 

A But to make this more plain: App ABC to 
2 be a field; and for the buſhes, you cannot come 
=. N 70 n o to Nee you n Ler bim 


instrument and the hedge AB; which YT WISER 
- bimſftoff 1 nigh B, and ſet up his n mark at D; 1 
like- 
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and accordin edi gly ſet up 1 yy 


le Do E, it-wilt 
be —— the angle BAC: ſo do for tho reſt 
de ent bem 
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you ſee here, 15 and 76. ure. To begin, there- 
fore, plant your ſemicircle 3 in any re part 


of the field, as at 1, for taking a large ſquare; and 


5 through the ſights, and cauſe a mark to be ſet up 


in that line, as at 4: looking alſo through the 


the moveable index upon 90 degr. look 


fixed fights, cauſe another mark to be ſet up, as 


at 2. Meaſure out from your inſtrument towards 
either of 'theſe marks, 7 number of chains, as 


12 from 1 to 2; from 2 to 4, 12 chains. But as 
von meaſure, remember to take the off - ſets in a 
Festen line to every angle or fide, if there 
occaſion, as here 17, which is 1 chain, 30 
| links; from my ſtations I take an off- ſet to a fide 
of the hedge, as 76, and put it down accordin gly 
5 chains, 40 links. So at 8 I take an off-ſet to 
an angle, viz. 9 B, 6 chains; which off-ſet is at 
the end of 8 chains, 30 links in my firſt line. 
Then ſeeing in that line there f is no farther occa- 
_ Gon for off-ſets, I plant. inſtrument at 2, and 
I direct the fixed fights to my firſt ſtation; then 
laying the index upon 90 degr. I cauſe a mark to 
be ſet up, ſo that 2 ſee it * thiough the fights; 
and in that direction I meaſure out 2 chains, tak- b 
ing the öff- ſets C9, D 10, in like 


| + ner for the other © oles, lines, and off-fets. . og 


ur ſquare, 50 


When you have thus laid aut 
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1 Dives Ways make the Plote'o 22 
bee of equal parts 8 chains, 30 links, which ſet 


©. _upon'the line from 1 ta 8, and N 8 make 5 
ey _perpendic cular line 8 B, 6 chains in length. 


For the off-ſets of the ſecond line, take un 
50 links from the * and nd IF it from 2tog; 
perp chains longs VIS. 
9 C: alſo for the Deos — of the fame lire, 
take 10 chains, 70 HEE and ſet it from. 2 to Io; 


For che et. m ie Ore ling, las 
" Gs Ig chains, and ſet it up from 3 to 
at 11 ake the pe pen 
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our ſcale 4 chains, 30 links, 7 it 2h 4 4 | 


a your 


our 


22, 308 at 12 make the perpendicular 12 
ins, 40 links bug. Alb tale 6 11270 


"bo 8, and ſet it from 4 to 13; ad af {Bike 


| = ag 188. 1 chain, 50 . 
Lash, T 1191 615 chgins, 80 links, and ſet it 
. frm 4 61. ad at 1, make the Peper 


. 2 C lang. - "To 
Thien have you you no more 20 ws Ya 3 the 
ends of theſe pe diculars to draw'the bound- 
bering to make antes Whete the 
5 0 aud Where ir Wen- 
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1 in ndicular lines, notwithſtandin it is, | 

.th 2 * for yo ae with mn 
om any | 


: u may take the 

the index f of the line. 

| was ch fy intended for duch as were 
roper inſtruments ; for with 


reſt off work 

theibelp of the | . to-take the plat of a large 
th chip Be round the ſame, and 50. 
| f thar 4 i 257 of the.card. that + 2 E 


2 go! or gu rants. /. 
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i done with a chai: * 


15 ABCDEA ed a 3 get your 
inſtrument at A, and turn it about, till through 
fl hts you. eſpy B, then obſerve what 
ore ſpoken of, the needle 
155 7 from N. towards 
| Welt, meafure AB 28 chains, 20 links; then ſet⸗- 
thg the inſtrument! at B, dife& direct the fights.to C, 
aid ſee what the needle Guts, which let be 74 de- 
ofees from N. towards the E; mealure;BC' 39 
Chains, 50 links; in like manner meaſure every 
line, eee eren e and then Mur W 5 
wil Py" that, ax followeth here under. 
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| as N, 8. N. ich goon pigs . Or 75 
north age bouth Vas —. eee P 5 ” 
G raduated accordin : 
90 "degrees, beginning Ing at each end of 1 deer, — 
ad — 85 in the and of the PR Pk any con- 


on ps r, We againſt „ make a mark, 
| a he ich draw rept. and ſet off thereon the | 
diſtance AB 28 chains 20 links. Secondly, Ap- 
ply the center to the protractor to B, and (turning 
the ſemicircle ther the other way, becauſe y on 
ſee the courſe tends to the eaſtward) make the dia- 
neter thereof lie par: Mel tathe meridian lines on the | 
paper (which you may do, by the figures at the ends 
_ of the parallelogra 1) and againſt 74 degrees make 
75 ks and ſet off 115 9.chains, 'Q Hike” draw A 
| e BC, the do'by the ny lines and 
ae Ht you bom on 5 e 


* Thi the gr 


ern method of pl Notting dbſerva- 


rock Tar er, 
 Norwoult) whetebyyou may know beloks you com 
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follows © * FF 11 1 T7 4 ! 8 e Be 
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Prue. 
cxttings and weltings ; 
then ydu ma) be ſure you have wrou truly, other- 8 
wiſe. not. Thus in the example the ſum of the | 


, 41 links; fo ewig is the il. 


ind troukleſonie,. ; I have ane 
Set this book added + able, wherein, by in- 
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u ſetting one 


former areh U it 
cher avth BY; me ca of theſe | 
_ _ "arches is your ſecond angle. Then through B 
draw another north and ſouth line, as NBS, paral- 
 _ Tel to the firſt, NAS; then take with your com- 
paſſed the northing of the ſecond line, . 10 
WY $9 links, and ſet it upon that line, from'B 
F. to 98; takealfo the caſting of the ſame line, viz. 
357 chains, 97 links; and ſetting one foot of the 
compaſſes in © 2, with the other ſweep the arch 
esc pIfo take with your compaſſes the length of 
we cond line, viz. 39 chains 50 links; and 
. ſetting one foot in B, croſs the former arch with 
—_—_ dd; the interſection C is your third 
an : 
Bet 19 would be zeedleſt to go Sd thus with all 
| the lines; for by theſe already drawn, you may 
_eafily conceive how all the reſt may be done, But 
hve when, you ſweep the arches for the caſting 
and yvcſting, te turn your compaſſes the right Ways 
- and not take caſt for weſt, and weſt for caſt, 
Nor cen Imuch recommend this way cf platting, 
8 the former being as true, and far eaſier; yet when 
you plot by the former way, it will be proper to 
prove your work by the table of difference of lati- 
tude and lengitade, before you begin to protract; 
and when you find your field-book correct, you 
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25 . — i (Ather * to th totes ane * - 
two chains; next mea ire · ihe diſtance 2 35 equal 
0 1 chain, 68 links; and then have you done in 
.the field. To plot which draw the line AB at plea- 
-fure, and ſer off 2 chains from A to 23 then take 
with your compaſles the diſtance A 3, bix. 2 . 
and Letting one foot in A, deſcribe the arch 2 
take alſo. with your compaſſes the diſtance: 2 3, 
I chain, 68 links; and ſetting one foot i in 2, wh. 
5 the other croſs the former arch in A, dra the line 
A430 which with AB, will make guy 
2 equal to the an gle in the field. 
A more eaſy and ſpeedy way is to e out 
one chain along the hedges thay; J ſet a ſtrong 
_ » , ſtick jn the angle A, and potting the ring-which is 
nt ond end of the chain over it, I take the other end 
in feſt he hand, and ſtretch out the chain along the 
edge AB, and where it ends, as at 5, I ſtick 
down a ſlick. then I ſtretch the chain alſo along 
| | © the other hedge AC, and at the end thereof ſet ' 
5 another ſtick as at 43 then looſing my chain from 
A., I meaſure the diſtance 4, 5, and find it 74 links, 
=—_ which i is all I need note down in my field - book for 
|, _ that angle, and now coming to plot it, I firſt take 
tom my ſcale the diſtance of one chain, and. placing 
-- 1 une ot of the compaſſes in any part of the paper, 
ad2ds aꝗ A, I deſcribe the arch 4, 5; then I take from 
+... the ſame ſcale 74 links, and ſet it off upon that 
arch, making marks where the ends of the com- 
paſſes fall, as at and 5. Lay, From A; through 
- theie marks I ene ho lines AB, * AC, which 
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er by a leſs ſcale, according to the proportion 
given. This done, obſerve i in what ſquare, and 
of the ſame ſquare, any thing remarkable 
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be broad, or goes thro! x 


ſome common or n ground, the. beſt way is 
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NET 4 neee, of f the whole, putting 
1 545 therein the manor- houſe, and every other 
6 conſiderable houſe, wind- mill, water-mill, bridge, 
wood, coppice, croſs paths, rills, runs of water, 
 _ Ponds, and any other matters notable: therein. 
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13 3 per; alſo a ſe e, the 
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4 ou ſhall fee convenient. 
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4 dearing at two ſtations of ſuch remarks as you 
| _ fee out of the road, or 8 the ſide thereof. 
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1 taining 60 acres, to be divided between two 
"5% : men, one to have 4⁰ acres cut off towards A, and 
| ODE EET £5, the” other eres 
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y by the Rule of Ther, if the 
e 50 chains for its 
40 acres give? Multiply and divide, the 8 
will be 3 3 chains, 33 links ; 140 ſer off, upon 

-- the baſe tom A to D, and draw” the lin | 

3 5 which ſhalt divide” the 5 as Was 
* If it had I 
1 3. 4, 5. or more unequal parts in given 
| portions, you muſt, as before, by the Rule of Three, 
ave found the length of each ſeveral baſe ;. Ne” 
dd after the fame 8 as merchants 3 
+ _ their loſs or gain by the rule of Fellowſhip. _ 
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divide the tr —_— I oo 


Then ay. If 19968 che whole 
What ſhall 8083. . firſt 


veen' two met, "the firſt ta nee abres, 2 roods, 
and g pere ches 3 the other 74 acres,” 1:rpod-and 5 
_ 2 the line of diviſion to proceed from B. 
Firſt, 3 all the acres. and. roods into 
then will the content of the trapezium 
19968 perches ; the firſt may fare 8885 


| perches, the ſecond 1188 Bn 


' Secondly, Meaſure the baſe of the triang , vie. 
AE 78 chains, co links: 


78 chains 90 links, 


content give for its baſe 


mans part, ge Anſwer IT chains, L , links: | 
which ſet off A to F, and drawing the line 

FB you diyide the trapezium as deſired ; the tri- 
angle ABF being the firſt man's portion, and * 
e 1 . ſecond's 8 
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8 4 . . W *; 5 % : 8 
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e Hapeitnnr into a triang fy by lines 
© Fram 4 ur ſigned i in any fie e 


ABC DA the trapezium, E che point afgned, 
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it is to be divided as before, viz. one man to have - 
90083 perches, and the other 11885, Firſt, fer 

to reduce it into a triangle, draw the lines ED, _ 
EC, and from A and B Me lines 4—.— =: 
| them, 20 AP. BO then! ar he lines F, EE 
zium ABC DA, which ! is to ** Aided as before BS 
. find, by the rule of proportion, what the 
iſt man's baſe muſt be, v/z; 31 chains, 52 links, 
ſet it from F to H, and draw the line HE; ſo 
ſhall you divide the a: ROY to the 


former Proportion. . 5 F 
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| Toreduce an irregular ue Fr ure into 4 rriangle, 
" un zo dibide the you into * given Proportion. 3 


Foe ABCDEA be the five-ided ngure; to re- Sh : 152 
ry this into a l brſt dravy the lines AC, i, 


AD; PP lk Ms: BF, EG, te” | 9 
the baſe from C to F; and from. D to Gy ben 
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NO * G "I to Chg five-lide ſigners. If * "i 
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i {ay al 8. to ” Aivide the Heli — | 
| fided figures and trapezia, that you may the better 


reduce it into triangles : as by drawing the line 


KL. you cut off the Gve-fided figure ABCHI; 
' which reduce into the wm AKL, and mea- 
ſuring half the baſe ther which will fall at 
2 draw the line Q A. 

| Secondly, Draw -the Tine: M N, 5 Sons 5 
point Q reduce the trapezium CDGH into the 
triangle MNQ,; which again divide _ _—_, 


- and draw the line NR. 


Thirdly, From the pat reduce the t zium 
DEF, into the triangle ROP; 8 taking 
5. If the biſe thereof, draw the ue R 8 and then 
have you divided this irreg gular figure into two : 
equal parts by the three 4 A ; QR, RS. 

4 ourthly, Draw the line AR, T parallel 
© thereto.” Draw alſo AT, and 'then ave” you 


denen 1 of. the lines into one. 45 


Fifthly; From T draw the lines T'S, 60 parallel 
thereto: the line RV: draw alſo TV. Then is 


your figure divided into two ual parts by the 9 
two AT and TV. 2 5 


ja NF Laſtly, Draw the line AV; and parallel FRAN DM 


TW. Draw alſo AW, which will cut the figure 
into two equal parts by a ſtrait line, as was required. 
Jou may, if you pleaſe, divide the whole of 


* ſuch a figure into triangles ; and then' divide cach 
triangle from the point where the diviſion of the 
Aut fell, and then will your figure be divided by 
4 @ crooked line, whick you 128 88 into a ng |. 
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The above is a ned way. of x dividing lands p Fo 4 
| ſurvey ors ſeldom take ſo much pains about it; I 
ſhall therefore ſhew you how they Rs * 
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| - Admit the blowing W ABCDE 1 
acres, to be divided equally 1 two men, * 
à ne proceeding from A. 
Draw firſta line at pleaſure throuth the figure, as 
5 the line AF. Then caſt up the content of 4 
part, and ſee what it wants, gr what it is mors 
than the true half ſhould be. 
A s for example; I caſt up the content of AEG, 
| and find it to be but 15; acres ; whereas the true half 
is 23 acres; 8 acres being in the part ABCDG_ 
more than AEG, Therefore I make a triangle 
containing 8 acres, and add to it AE G, as the 
triangle AGI; then the line Al parts the Ae „ 
into two equal quantities. ny 
But more plainly how. to make this. triangle: 3 
8 meaſure firſt the line AG, which i is 23 chains 60 „ 
links. Double the 8 acres, they make 163 to © 1 : 
which add five cyphers to turn them into chains and. 
links, and then they make 1600900-3-which divide 
by AG 2360, the quotient is 6 chains 77: links; © 1 
for the perpendicular HI, take from yout ſcale 
b chains, 7) Inks, and ſet it ſo from che baſe AGE. 
that the end of the perpendicular may juſt touch 
the line ED, Which ſuppoſe at I. Then drm 
the line Al, which makes the triangle ACI j juit vi 1 
deres, and divides the en pits as Seeg A 8 
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other way, you muſt ſtill: 
end of jt but juſt to ch the line'E 
6; LE does: fer triangle AKG is eq 


n threa' men; each to have 9 acres, 
s of diwiſion to run from a pond in the 


185 Proc © to any ae a: Sos 82 the 7 
© » __- divifion-line, as © A, then conſider. that the firſt 
F * KAS — but 674 perches, and the ſe- 


cond BO OC both together but 1064 perches, 
„ Ales by 376 4 14405 one man's Fe You 


2% muſt therefore eut off from the third triangle C 


= D 376 perches for the firſt man's dividing line; 
95 nich you miay do thus: the baſe Do? i 18 ins, 
tte content of the triangle! 1238 perches: Lay 


| then, if 1238 perches give the baſe 18 chains oo 
Uunnks, what ſhall 376 perches give? Anſwer 
chains, 45 links; which ſet from O to F, and 
A | Craving the line oF * invethe firſt man's part, 
= vx. e 5 
Sccondly, Obſerve ha remaining part of the 


1 N co © P, after 356 is taken out, and you 
| will find it t be 861 . which is leſs than 


1440 by 579. Therefore from the triangle D 

5 | E cut off 78 perches, and the point of divifion 
Will fall i in B. B Draw the line © G, which with 

© And 6 E. divides the figute wy three «aol 
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3 51 4 WR according fo any bro propertim, „ a 
5 eee, with RN. 
1 areas of circles are in be, 10 one 

another as the ſquares of their ſemi-diametors; 


197 therefore, if you divide the ſquare of the ſemi- dia- 
5 meter by the proportion given, and extract the 
8 2775 —_ have ty: —__- F 
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1 GEH F, which n divide the circle ABCD 
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bo to find the ſine or tangent theteof. 


15 - and tangent of the remaini 
nutes, after ſubtracting it from go; thus, take 25 


* MAE kein 2 ca in WIN tt init 


Let 27 Hegrees 10. minutes 977 ven, to find 


| the fine and tangent thereof. Firſt, in the table 
- of fines an ats, at the ITE thereof. ſeek for 
27 ; and havin found it, look dowh the firſt co- 


lumn on the left-hand under M, for the 10 mi- 
nutes, and right againſt it under the title Sin. ſtands 
the ſine required, v#z-9;659517 3 alſo in the ſame 

line under the title Tang. ſtands the tangent of 
27. 10, vi2.9,710282 : but if the degrees exceed 
„ then look at the foot of the tables for the de- 
_ grees, and upon the right- hand column for the mi- 
nutes; and right ſt ĩt you ill find the ſine I 
and tangent Dov 575 title Sme. Tang. Thus the 


ine of by _ $0 mam 5s 919566843 3the 
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2 0 1 fed i Nl co . or FER Se OY TTY 1 
gent, or tangent complement of. any Lives er 
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+ of un Hong _ minutes. 


6 3 7 ex K 3 1 3 | a : 1 52 
The . or r co-tangent of an SOM 18 the 
and mi- 


degrees 10 minutes from 90 degrees, oo min. there 


remains 64 degrees, 30 minutes; the fine of which 
' tg: as. before, 9.950084; and. that: it is alſo the 


lement £ of 25.0 Fes — 
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ds) 1 5 e 
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. 7 vigononetry. 7, itt. 


Bot a more ready way to find the co- ine, or 
- co- tangent of any number of degrees | iven, is to 
| look for the degrees and minutes as before taught, 


for ſines and tangents ; and right againſt it under 
titles co-fine and co-tahgent ; or above, 5 e 


degrees exceed 45, you will f 


- co-tangent required : thus the co- ſine of 26 : 


grees, 15 minutes, iS 9,9 36431; the co-tangent TY 
f oy Bae ID minutes, 18 97 997K 1 IM 


10 Jn the degrees and minutes belonging. thereto. | 


This is the cork; of the former ; for. you 
muſt ſeek in the tables for the fine, Gk. given, or 
the nigheſt that can be found thereto, and right 
3 33 it you will find the minutes and degrees 
over-head. Let the fine 8, 7422 59 be given, * 
againſt it ſtands 3 degrees, 10 minutet. 
Remember that multiplication is performed wich 
theſe logarithmic tables by addition, and diviſion by 
ſiubtraction. If I were to multiply 5 by 4, firſt 1 
look for the logarithm of 5, which is o, 698978 
The logarithm of 4 5 ” 5,60 06 
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3%, the FOR. of 8 e iy . 
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And thus by addition and FE ny the — 
of three is performed with the logarithms, viz. by 
adding the ſecond and third terms OW and 
Foam their ſum e the _ 


EXAMPLE. 


. 15 give 32, what will 5 5 ire? . 
The i e bie 


The logarithm of 45 is 8 5 * 19 - 


| The n of 32 „ 1 1.58659 
0 The two. laſt added together wake 25 58362 
From that fum I ſubtract the r term? no | 
and there remains —— [DER 


SAP 1,9 8 1 in. n. che table I find the num- 


ber 96. 1 r erefore, If 15 gives 32» 4 45 will 


ve 00. _ : 
7.5 This. you muſt Wan to do in the followin 8 
cCaſes of triangles, always to add the ſecond and 
third numbers together, and from their product 
to ſubtract the firſt, the remainder will be the lo- 


garithm number, fine, or tangent of your required 
. fide or 1 r Certain 


for * the beth * ee. 9 8 


ned age . 


11 e triagidite güde ber 
ed within three ſtrait lines. las. 


2. It is either right-an- 
iel as A, having onè right 
angle, which contains juſt 
go degrees, viz. that at 5z 
or elſe oblique as B, Which 
conſiſts of three acute an- 
gles, neither of them o _ 
great as go degrees; of OE 
as C, which conffſts of two” ꝗ 4 
acute angles and ohe b. 
tuſs/ IBN that at- dj ©: , a : 2 3 £ hs oe 5 | * 
3. All the three anglts —̃ —ę— 
of any triangle are equal 


to two right angles, or 180 FREY: 5 I 


angle being known, the ſum of the other t\ 


becomes known alſo ; or two being known, the 


third may be found by ſubtracting the two known 


angles bat of. 180 n the e is the 


third angle. 


To underſtand 4 wall what the quantity: of an 


angle. is, take this following illuſtration. 


Let ABCD' be a circ SEG clam ? 


is divided (as all circles arè ſuppoſed to be) into 


360 equal parts called degrees, and each of theſe oy 


again divided into 60 _—_ parts, which are call- 
e. minutes: now a ri 3 triangle is that 
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one-fourth 


eh cuts off 


99 degrees, ſuch is 
An angle cut off being 
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d "acute as the angles HE. 
The angle GET is obtuſe becauſe the 

tat proceed from E, take in betwixt 
dan a quarter of the circle. 


the iangle FEG. 
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r,, 


an three (2 Hs the ſides are ſometimes called 
legs but moſt commonly in right-angled trian- 
N the bottom line, as BC, is erg the bales 
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known, (except "he three. angles) the reſt. may; 
eaſily be found. 1 
2 When an angle exceeds 90 degrees, ſubtrac 


it out of 180, and work by the e which. 


is called the ſu p n thereob, 
1 3s £4 4 5 BY Sa 5 


1 a ri che-an 17 ie th oy RY: 85 ven, and : 
: - N the Gs 


"and | . fear. e 


In a ri bt ag Zled 7 AB 0. my 85 given 
the bale” AB, 26 equa 5 R 
parts, as yards, erchey, 5 E 
&c. and the angle at A 30 - A 

rees; to find the _— 


ofthe 
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he hypothenuſe A C; 


As the ſine complement of the an gle at * 
is to the logarithm of the baſe 26, 


IF is the radius or fine of go” 
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5 2 i 1 +7 


\ Which if you ogk r 11 your table of low 
rithms, you will find the 1821 number anſwer- 
ing thereto to be 30, the N of th e hypot e- 
nue required. 
Note in your. table, when you cannot find ex- 
actly the logarithm you' look for, you mult take 
the neareſt thereto; as in this example, I find 


1,477121 to be the neareſt to 1,477442, Note 
all, that the ſine N e of the 7 854 at A, 
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1 T 2 Vs The ſum or 0 ewe * "167% 3943 


| Front which ſubtract the firſt, remains 1 176412 8 g 
The neareſt number anſwering to whichis iĩ * 1 
do the length of the Perpendieular line C B. 


| Ocherwiſ, the byporbeniſe ACe qual to 30, Te firſt” 
Found, you may find the perpendicular thus: 
As the fine of the right-an. C BAor rad. 19,000000 N 


is to the log. of the hypoth. AC 30 1,4777121 
OF is the ine of the angle "CAB 30 de eg. 1099979 = 
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number, your beſt way of wagon it, iS by the me- 
thod jolt. nom taught. | 
What has been AP La” 5 8 will falfici- 
ently. explain the following table, and the uſe thereof, 
therefore ſhall not trouble you with repetitions; only 
deſire you to remember, that the table is made for the 
radius of one chain, or 100 links; and the ſubtendents, 
or chord lines, are in links, "and decimal parts of a link: 
fo that when you would uſe this table, you muſt ſet off 
but one chain from the angle (you delire to know the 
quantity ot) on either hedge, and meaſuring the neareſt 
diſtance between the two ends of the chains, a- croſs 
from hedge to hedge, look for the number of links in 
the table that neareſt diſtance contains, and right againſt 
it you will find the quantity of the angle as true, as if 
taken by the beſt Scmicirele, Circumferentor or Theo- 
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1 i Flo a av in 
whoſe ſubtendent is (accounting® one chain ber 80 
links: y Took for 80 links in the table, and 
the cieartft number to it is 79 links 7s parts of a ink, 
and right-agai inſt it ſtands 47 degrees; wherefore I fay, © 
that angle Snfifts of 47 And and ſomething more: 
and if yo deſire to 'kriov how much the remaining 4, is, 
you may ſee by the table, that in an angle of this mag- 
ncude one link ind a half anſwers to a degree; ſo that 
w parts of a link we 12 minutes. 3 exact ge 55 
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5 * an ungle by the chain only, either in che Appen- 
dix, or 6th chapter, may as well be applied to a pole or © 
irate. rod divided into 100 equal parts; every diviſion _ 
ol the rod anſwering to a link of the chain: and the 
table ſerves as well for a rod ſo divided as the chain; 
only obſerde in meaſuring the length of the links, to call, 
every 4 poles 1 chain, and every 4 diviſions of the pole 

1 link; then you may cut it up as if it had been | 
 meaſhred by the chain. You may provide a rod made 

- - doe die Part into another like a fiſhing-rod, to be 
uſed as a cane, in the head whereof place a ſmall com- 

paſs y and this inftrumerit will de ſafficient to farvey any x 

: piece of ground with, withotit a horſe-load of braſs ſemi. 
© circks, heavy k Il-ſockets wooden tables and frames, 1 
and ehree-legged ſtaffs, &c. which only ſerve to amuſe 
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